In the current paper, okra of Egyptian variety (Abelmoschus esculentus L.) seeds dry were used to assess physical characteristic, chemical analysis and applying of the seed for fortifying foods. Analysis including pH value, bulk density (g/ cm 3 ), crude protein (%), crude fiber (%), total phenolic (mg GAE/100g) and antioxidant activity (%)were 6. 43, 0.56, 23.95, 24.81, 34.29, 50.43, respectively. Moreover, considerable mineral contents. Also, the great of essential amino acids (EAA) were leucine (6.71%) followed by lysine (5.22%). The most abundant fatty acid in oil is linoleic acid (38.35 %), followed by palmitic acid (28.98 %), oleic acid (24.38 %) as well as stearic acid (4.14 %).However, the crude oil showed low peroxide values in addition to free fatty acids being (1.41 meqo 2 /Kg oil) and (1.13 as % oleic acid) indicating its high stability to deterioration. In addition, sensory evaluation presented can useful application it for the fortification of several foodstuffs based on its physical as well chemical analysis. Furthermore, the investigation was prepared to get a detailed line the various constituent of okra seeds that possibly will be beneficial for the interest of both industrial and nutritional.
INTRODUCTION
Okra vegetable (Abelmoschus esculentus L. Moench) is unique and generally of great benefitas well as used in medicine as diuretic agent contained various varieties of polysaccharides, fat substitute and as food desirable. Moreover, an economically main crop (Minh et al., 2019 and Aleem et al., 2019) .
Okra seeds content of great quality from protein as mainly, essential amino acids (EAA). Therefore, it has the function a necessary part in the customer foodstuffs. It includes also, vitamins, minerals, phenolic compounds, antioxidant, carbohydrates, oil is to a valuable source of antioxidants and essential fatty acids. Moreover, Okra is considered as an important source of these compounds (Gbadegesin et al., 2018 and Petropoulos et al., 2018) . Further, the difference in chemical analysis has been described among various okra species also, various growing state in addition to harvest stage (Gemede et al., 2016) .
Fortification of the food produce benefits necessary to reduce the symptoms of protein-energy malnutrition in children besides about adults.so, It is essential for the increasing applying of the seed for fortify foodstuffs (Gbadegesin et al., 2018) .
In the lately, the employment of food not just for feeding but as well for health. Now, food manufacture working on to increase the mixture of components for enhanced nutritional status to the evolution of healthy foods for healthy living. Snacks as biscuit are ready to eat and are mostly agreeable as a rest for a short time hunger or eat in the middle of meals (Akoja and Coker 2018 ).
In the current paper, dried seeds from okra as Egyptian type (Alruwmiu) were utilized to assess physical characteristic, chemical analysis and applying of the seed for fortifying foods. Furthermore, the investigation was prepared to get a detailed line the various constituent of okra seeds that possibly will be beneficial for the interest of both industrial and nutritional.
MATERIALS AND METHODS

Materials:-Samples preparation of the okra seeds:-
The okra (Abelmoschus esculentus L.) of unique Egyptian variety (Alruwmiu) was obtained from a farm, Alexandria Governorate, Egypt (during summer, 2018). The foreign matters and infested seeds were removed manually. The fresh matured green okra pods were washed under running portable water to remove dirt. The seeds were manually removed from ripe fruit, dried in an electric oven at 40°C for 72hr, selected and milled in an electrical mill to obtain fine flour (Mujumdar, 1995 and Eze and Akubor ,2012) .The milled material was sieved through an aluminum sieve (powder) then stored in glass containers at 4°C in the refrigerator until analysis.
Chemicals and reagents:
Solvents, chemicals, and reagents were obtained from El-Gomhouria Company, Alexandria, Egypt, and Sigma-Aldrich (Germany). All chemicals in addition to reagents used were of analytical grade.
Other ingredient:-
Wheat flour, chicken meat and other basic baking ingredients, sugar, powdered milk, eggs, baking powder, salt and others were procured from the local market in Alexandria,, Egypt.
Preparation of chicken nuggets:-
Preparation of chicken nuggets substituted with 2% and 4% of okra seed powder (flour). The chicken were stripped from the skin and bones then minced, through a 4 mm plate (National UK -G 20 NR, Japan). . Mixed the minced chicken meat formula (100% meat (M), 98% meat + 2% okra seed powder (M1), 96% meat + 4% okra seed powder (M2), flour, water and seasonings. After that samples coated with breading materials. Coated and breaded nuggets were cooled at freezer and then placed in aluminum foil and stored for approximately six hour. The samples were removed from the freezer then fried for 2-3 minutes, until the colour is light yellow in accordance with Sanchez-Alonso et al., (2007) with slight modification.
Preparation of biscuits:-
Preparation of biscuits substituted wheat flour with 5, 10 and 15% of okra seed powder (flour).
Biscuits were prepared using the method as described by Chinma et al., (2011) . Mixed the formula (100% wheat flour (B) , 95% wheat flour + 5% okra seed powder (B1), 90% wheat flour + 10% okra seed powder (B2) and 85% wheat flour + 15% okra seed powder (B3) ). Then added fat and sugar were mixed in a Kenwood mixer (HM 450) until the mixture was thinning. Eggs and milk were added while mixing continued. Baking powder, and salt were introduced into the mixture to form a dough. The cut mass was transferred to a greased baking tray. Baking was carried out at 180°C for 15 min. Samples were removed from the oven, allowed to cool and packaged.
Analytical methods:-Physical and physicochemical procedure
Physical and physicochemical procedure of okra seeds containing 100 seed mass, weight of seeds, seed dimensions (thickness length as well as width),bulk density and pH were determined using the method as described by (Calisir et al., 2005and AOAC, 2010 .
Chemical methods
Determination of proximate composition. The samples were analyzed for moisture, protein, fat, ash and fiber by the methods of (AOAC, 2010). Phenolic content as (mg GAE/100g) equivalent was assayed calorimetrically using the method as described by of Hagerman and Butler (1978) . Antioxidant activity was measured by the N, Ndimethyl-P-phenylenediamine dihydrochloride (DMPD) as described by Fogliano et al., (1999) . Some minerals as (Ca, Fe, and Zn) were measured according to (AOAC, 2010) by Perkin Elmer Atomic Absorption Spector photometer (M-2380).Moreover, K was measured by flame photometer (PE-England).
Determination of functional properties of powder samples as water absorption capacity and oil absorption capacity using the method described by AOAC (2010). Determination of chemical analysis of okra seed oil, A quantity of powder was subjected to extraction by chloroform: methanol (2:1v/v) as described by Folch et al., (1957) and using rotary evaporator at 40°C to remove the solvent as well as the oil stored in a sealed glass at -18°C up to analysis. Peroxide value (PV as meqo2/Kg oil), iodine value (IV) and Free fatty acids (as % oleic acid) were measured according to AOCS (1997) .
Determination of amino acid profile:-
Amino acid content of leaves sample hydrolysates were prepared following by the method of (Spackman et al., 1958) by using (SYKAM S 433 Amino Acid Analyzer).
Determination of Fatty acid profile:-
After total lipids were extracted with a mixture of chloroform, methanol (2:1, v/v) as outlined by the procedure of Folch. Fatty acid methyl esters of oil samples were prepared as described by Radwan (1978) in screw cap vial using 1% H2 SO4 in methanol under stream of nitrogen gas. The closed vials were heated in an oven at 90 °C for 90 min. Gas chromatographic (GC) investigation was carried out by ACME model 6100 GC (Young LTN Instrument Co., Korea), capillary column with a 0.25mm i.d. and 0.2 -µm film thickness (Supelco Bellefonte, PA), fitted with a split/splitless injector and FID detector. Standard fatty acid methyl esters were used for identification.
Sensory evaluation
Coded samples were subjected to sensory evaluation (IFT, 1981 and Adegunwa et al., 2014) . The parameters evaluated include colour, odour, texture, and overall acceptability by a panel of the judges from the Food Science Department,. The coded samples were served in a clean white plastic plate at room temperature. Sample presentation to the panelists was at random and one at a time. They were to evaluate the samples and check how much they liked or disliked each one and rate them as such using a 9-point hedonic scale system in which 9 represent like extremely and 1 represent dislike extremely.
Statistical analysis
All the analyses were carried out and expressed as mean and standard deviation (SD).
Data were statistically analyzed by analysis of variance (ANOVA) and significant differences were identified by Duncan's Multiple Range test (p= 0.05). (Steel and Torrie, 1980) .
RESULTS AND DISCUSSION
Physical and chemical analysis of seed from okra Physical characteristic of okra seed Physical characteristic is essential in predicting the storage safety. (Acikgoz et al., 2016) . The characteristic of seed from okra is displayed in Table ( 1), bulk density (g/ cm3) and seed index (gram/ 100 seeds) were 0.56 as well as 6.79, respectively. The result presented that the seed from okra having dimensions (width thickness, and length) were 5.37, 4. 90 as well as 4.26 mm, respectively. pH value 6.43. That the same trend was also observed by Sahooa and Srivastava (2002) and Acikgoz et al., (2016) 
Chemical analysis of okra seed powder.-
The proximate analysis influenced by variety, maturity, conditions of agriculture, fertilization and variation in the procedure of analysis (Ndangui et al., 2010) . The proximate analysis of seeds is displayed in Table ( 2) the chemical analysis for moisture (10.29 %), crude protein (23.95 %), crude lipid (14.91 %), crude fiber 24.81) % in addition to content of ash (4.68 %), respectively.
The results of the proximate analysis in the current study in conformity by (Adelakun et al., 2009 , Ndangui et al., 2010 , Dhruve et al., 2015 and Habtamu et al., 2018 ). Since, okra seed has high crude fiber content, its inclusion in diet may be beneficial as Jacob et al., (2015) stated that fiber decrease the existence of various cancers also, cholesterol in human body. Moreover, the result in Table ( 2) shows the powder having abundant amounts of phenolic complexes (34.29 mg GAE/100g) these results agreement by (Wojdylo et al., 2007 and Graham et al., 2017) . Data presented that the samples possessed radical scavenging capabilities.
The data in Table ( 2) also, displays that of seed powder having the high ratio of antioxidant activity presence (50.43%). Results corroborate that the potential of utilize the powder as a good source for antioxidant. These results coincide with Arapitsas, (2008) and Adelakun et al., (2009) that noticed activity of antioxidant was 48.34%. Moreover, Adetuyi and Komalafe (2011) illustrations add powder from seed to plantain flour improved the activity of antioxidant. According to Kopjar et al., (2015) total phenol besides antioxidant activity statement depending on different component that contains the existence of further compound may interfere or can be extraction together with the phenolic. 
Mineral contents of okra seed powder Some
Minerals are evaluating to be main in human food Nwofia et al., (2012) and critical for mental and are important constituents of bones, tooth, besides nerve cells Soetan et al., (2010) .
Various mineral are displayed in Table ( 3). The macronutrients mineral contents as potassium and calcium were present (164.37and 87.41 mg/100g), respectively. Moreover, micronutrients mineral contents such as iron and zinc were (15.46 and 6.69 mg/100g), respectively. These results are comparable with those described by (Gopalan et al., 2007 , Ndangui et al., 2010 and Anupam et al., 2014 . Jacob et al., 2015) reported that the inclusion of okra seed in diet could serve as desirable alternative source of minerals. 
Mean values represent ± Standard Deviation values * (mg/100g on dry weight basis)
Amino acid profile of okra seed powder
Essential amino acids (EAA) necessity be complete through food intake because of the person cannot synthesize it (Sheng et al., 2010) . The amino acid (AA) profile is displayed in Table ( 4) . The data showed among that total EAA were found to be 32.34 %. The characteristic of proteins a source of AA be able to generally be evaluated by comparison with the FAO/WHO (2007) . In the indication of EAA, the offer quantity Table (4) covering EAA parallel to FAO/WHO.
The major of EAA were leucine (6.71%) followed by lysine (5.22%). On the other hand, the major of non-essential amino acids were glutamic acid (16.93%) followed by aspartic acid (11.18%) and arginine (10.39%). Moreover, the data indicated that showed there other amino acids low percentage value. That results are in conformity by those described by Oyelade et al., (2003 ) also,Sanjeet et al., (2010 and Ewa et al., (2011) .
Chemical analysis of okra seed oil
The chemical analysis of okra seeds oil is displayed in Table ( 5) . The crude oil had acceptable odour and liquid at ambient temperature.
However, the crude oil displayed low peroxide values as well as free fatty acids being (1.41 meqo2/Kg oil) and (1.13 as % oleic acid) showing its stability to degradation. Iodine value (110.11). Thus, oil could be categorized as a semi-dry oil as corn oils in addition to sunflower. The same trend was found by (Ndangui et al., 2010andDong et al., 2014 . Peroxide value is an agreed index for identifying the decline of oils value in addition to values above 20 display rancid taste and unpleasant smell, the smaller level of peroxide value of seed oil illustrations less oxidative rancidity and high antioxidant of the oil (Etong et al., 2014) . Okra oil is comparable to that of commercial oils, so seed oil could be an important ingredient for industrial utilization (Omoniyi et al., 2018) . 
-Fatty acid profile of okra seed oil
The fatty acid (FA) profile of oil are displayed in Table ( 6) . The most abundant FA in oil is linoleic acid (38.35 %), followed by palmitic acid (28.98 %), oleic acid (24.38 %) in addition stearic acid (4.14 %). This displayed the major saturated FA in oil are palmitic acid also, stearic while unsaturated FA are linoleic acid and oleic acid. Moreover, the result presented slight quantities of the fatty acid oil as palmitoleic acid. The FA profile of oil found to be comparable as reported by Jarret et al., (2011 ), Awolu et al., (2014 , and Topkafa (2016) . The differences in the described fatty acid may be due to the differences in cultivar and maturity level of okra, oil extraction methods, methods of analysis and equipment (Omoniyi et al., 2018) . 
Functional properties of okra seed powder
The results of the functional properties of powder samples for both water absorption capacity (WAC %) and oil absorption capacity (OAC %) were 225±0.61 and 68.49± 0.42%, respectively. That results are in agreement with those reported by Adejumo, (2013) and Lakshmi et al., (2014) . Proteins having considerable influence on the WAC of foodstuff owing to the existence of hydrophilic components like polar or charged side chains. Flours that have the ability to absorb water well and swell for improved consistency in food (high WAC) have beneficial applications in the dough, processed meats and custards (Iwuoha, 2004) .
Proteins have an influence on the OAC of food matrices. The absorption of oil by protein surfaces increases the hydrophobic interaction of proteins with flavor compounds besides the binding of food to the inner walls of the mouth through chewing. Therefore, OAC of food determines the mouth-feel, flavour retention other than shelf stability of baked or fried foods and especially meat products (Adebowale et al., 2005) .
Sensory evaluation
The sensory evaluation quality of chicken nuggets made with or without a blend of flour are displayed in Table  ( 7) . The scores for sensory attributes, colour, odor, texture as well as overall acceptability of chicken nuggets differed significantly (P≤0.05) through the samples made with 2% (M1) and 4% replacement of chicken meat.
Nuggets samples made from (M1) recorded higher acceptability with scores 8.8 than the further samples. The sensory attributes scores were detected to be significantly higher in nuggets with (M1) as compared with control and nuggets samples (M2). Regarding to the sensory acceptance test, we can deduce it is possible to partially replace meat by powder from okra seed in chicken nuggets. The conformity of the same results by Gopalan et al., (2007) , Muthulakshmi, (2010) and Sanjeet et al., (2010) . Table (8) shows the sensory properties of the biscuit samples made from wheat flour combined with okra powder. There were significant differences (p≤ 0.05) through the samples in terms of colour, odor, texture as well as overall all acceptability. Biscuit samples (B1) that higher values of overall all acceptability 8.5 followed by biscuit samples (B2) 8.2 and also no significantly (P≤0.05) in both of them. Samples (B) and (B3) smallest rating through all the attributes evaluated and significantly (P≤0.05) in both of them. Moreover, there was panelist satisfaction of samples. Biscuit samples (B1) the biggest grade in overall acceptability. This could be assigned to the variation in the structure of the biscuit samples by combining okra powder into the products, which affects its basic characteristics and also the judgment of the panelist. Concerning to the sensory acceptance, the trial we deduce it is potential to partially substitute wheat flour by powder from okra seed in biscuit samples. Similar results were reported by Otunola et al., (2007) , Ilodibia et al., (2017) and Mir et al., (2015) for cakes by increasing non-wheat flour in the formulation. 6.5±0.81 c 6.6±0.66 c 6.5±0.18 c 6.7±0.96 c B3
Mean values represent ± Standard Deviation values
Mean values with different superscripts within the same column are significantly different (p≤ 0.05) *100% wheat flour (B) , 95% wheat flour + 5% okra seed powder (B1), 90% wheat powder + 10% okra seed powder (B2) and 85% wheat powder + 15% okra seed powder (B3).
CONCLUSION
Okra Seeds powder due its several health benefits can use it to applied in manufacturing for dietary improvement. The analysis revealed that powder from okra seed having high in crude protein with essential amino acids, fiber in addition to fat also, the unsaturated fatty acids are linoleic besides oleic acid, functional characteristic, total phenolic other than considerable mineral contents. In addition, sensory evaluation presented can useful application it for the fortification of several foodstuffs based on its physical in addition to chemical analysis. Furthermore, the investigation was prepared to get a detailed line the various constituent of okra seeds that possibly will be beneficial for the interest of both industrial and nutritional.
